Development and characterization of mouse monoclonal antibodies against monomeric dengue virus non-structural glycoprotein 1 (NS1).
Dengue virus (DENV) nonstructural-1 (NS1) glycoprotein is useful for diagnosis of DENV infections in the first 8 days of illness with any of the four serotypes (DENV-1, DENV-2, DENV-3 and DENV-4). However, NS1 diagnostics are less sensitive for secondary DENV infections so the utility of NS1 diagnostics in dengue endemic countries where there is predominantly secondary infections is being questioned. Heat-mediated immunecomplex dissociation (ICD) prior to testing serum samples can significantly improve NS1 test sensitivity in secondary infections but requires monoclonal antibodies (MAbs) reactive to heat-denatured NS1. In order to incorporate a simple heat-mediated ICD step, a crucial step was to develop new MAbs with high affinity and specificity to heat-denatured DENV NS1 protein. In the present study, six new MAbs were isolated from BALB/c mice immunized with recombinant monomeric NS1 of DENV-1 and DENV-2. Characterization using three different methods: indirect ELISA, fixed cell ELISA and western blot revealed that all six MAbs are serotype-cross-reactive and capable of recognizing dimeric and hexameric isoforms as well as heat-denatured NS1 from all four DENV serotypes. No cross-reactivity to NS1 of West Nile virus and Yellow fever virus was observed on western blot and indirect ELISA. Five of the six MAbs mapped to the DENV NS1 region of 105-119 amino acids. The remaining MAb mapped to DENV NS1 region of 25-39 amino acids. These two NS1 regions were found to be highly conserved among all four DENV serotypes by sequences analysis and database comparison. These MAbs were used to develop an NS1 capture ELISA and tested using a small panel of clinical specimens. The results from the NS1 capture ELISA indicated at least a three-fold increase in NS1 antigen detection in heat-denatured samples compared to untreated specimens. Furthermore, artificial immunecomplexed results also demonstrated the binding efficiency of these MAbs to heat denatured NS1. Taken together, these MAbs allow for the incorporation of a heat dissociation step to improve the sensitivity of DENV NS1 antigen detection in secondary infections.